M atrix-assisted laser desorption (MALOI) [1) and electrospray ionization (ESI) [2] have revolutionized mass spectrometry of molecules larger than 5 kDa [3] . Minimizing detection limits is especially critical for biomedical applications; spectra recorded by using MALOI (4) and ESI [5] [6] [7] [8] [9] [10] have been reported over a wide mass range on 10 -17 and 10 -13-10-18 mol, respectively, of total sample brought to the instrument. MALDI only requires laser focusing on this amount of solid sample, and the time-of-flight instrument records the full spectrum. However, solution introduction by ESI has demanded continuous sample spraying for many seconds (actually a necessity for full spectra from the scanning instruments usually employed [5] [6] [7] [8] [9] [10] ). Recently, subfemtomole sample consumption also has been achieved with intermittent microcapillary ESI of microvolume samples [5, 9, 10] and with capillary electrophoresis (CE) [6] and liquid chromatographic (LC) [7] electrospray ionization-mass spectrometry (ESIjMS) coupling that limit ion introduction times to a chromatographic peak width [11] . Hofstadler et al. [12] have used a CE interface to introduce low femtomole amounts of proteins into a Fourier-transform (Fl') mass spectrometer to provide complete spectra at unit resolution. As a simple alternative, we describe here high resolution Ff mass spectra obtained by 10 -14_ mol sample introduction with a commercial microvolume injector. After reduction of the sample concentration (which should also exacerbate band broadening), 50 fmol <0.5 ILL of 100 nM) of ubiquitin was injected and ions were accumulated for a total of 6 s (4 s at 6 X 10 -1> torr argon and 2 s as base pressure was restored) at a delay time that corresponds to maximum ion current. The resulting spectrum (Figure 2 Thus the microelectrospray techniques of Caprioli and co-workers [9] and of Wilm and Mann [5] coupled with FTMS give promise of RP > 10 5 for complete mass spectra from subfemtomole quantities of large molecules. However, the O.5-J.LL sample injection described here routinely provides such spectra from < 10- iLL, 100 nM) at 1 iLL/min. e, calculated isotopic distribution; +, peaks from noise; ., valve impurities (all 1 + ions).
